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NOTES ON EXTENSION ACTIVITIES RULATING TO DISEASE 
CONTROL SY SHED TREATMENT 


The first number of the Extension Pathologist was issued in 
November, 1924, the subject for discussion being "Extension Work Re- 
lating to Disease Control by Secd Treatment." The reports contained 
in this issue seemed to be of unusual interest, and requests have 
frequently been received for further information concerning work 
which is being done along this line. The following notes dealing 
with seed disinfection in the case of cereals, potatoes, tobacco, 
cucumbers, cotton, cabbage, and sorghum are worthy of careful study. 
They not only contain views with regard to methods of extending cer- 
tain types of subject matter, but suggest ways in which research and 
extension workers are cooperating in the development of the farm pro- 
eram for plant-disease control, F.C. M. 


CEREALS: Seed-Treatment Tests in Oregon 


In Oregon copper-carbonate treatment of wheat was adopted on 
a rather large scale, Where the seed was thoroughly treated excel- 
lent results were obtained, although in some cases the stand of grain 
was so heavy thet maximum yiclds were mot obtained, Where the farmers 
cut down the rate of seeding, good results were obtained, The method 


Tests conductcod at the central station at Corvallis, and at 
points in the wheat-growing area, including the Sherman County branch 
station, showed the superiority of sced treated with high-grade copper 
carbonate over that treated with liquids even more emphatically than in 
previous years, On the average, better suut control was obtained with 
copper carbonate then’ with the copper sulphate treatment, In many cases, 
the control was equal to that obtained with formaldehyde, and sced or seed- 
ling injury was entirely absent, 


Several brands of high-grade copper carbonate containing 50 per cent 
copper, and of 200 mesh fineness, were tested and found to give almost 
identical results, Practically perfect control of smut was obtained with 
two ounces, even where the seed of a susceptible variety was smutted as 
heavily as one part srut to 500 parts wheat, On heavily srmtted grain low- 
grade copper carbonate of different brands running from 10 to 22 per cent 


copper failed to give anything like as good control as the high-grade brands, 


even when used in heavier anounts than tho standard, With seed smitted 
lightly, however, (1 to 2,000 or 1 to 3,000 rate) practically the same re- 
sults were obtained from use of 2 ounces of lovegrade copper carbonate, as 
were obtained when the seme amount of high-grade material was used, 


A number of mereurics were tested by the dust methods, The best 
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-of these were, in our tests, distinctly inferior.to.copper carbonave, 

while some, which have not yet been.placed on the market, showed no 
control whatever. ~ ae | ee Si52 ect AS 


Furfural was tested with oats by the dipping method, 1 to 400 
strength, in no case was there the sligntest evidence of srt con- 


y 7 . ae ee get Se s * << eee = eG 4 7m 
trol, Copper carbonate did nct give quite as good smut control with 


oats as did formaldehyde, 


H. P. .BARSS. 


“-GEREGALS: > . Smut-Control Demonstrations in Idaho 


During the last three years, extensive smut—control demonstra- 
tious have been carried on by the writer and Mr. 0. S. Fletcher, county 


_ agricultural agent of Latah County, Idaho, in cooperation with various 


farmers in the county. The primary object of these demonstrations has 
been to test the relative merits of the copper-carbonate method of seed 


reatment and various other methods.commonly used by the growers of the 
BEveuRe penton” Ag Be pet as khod in’a region w ert goil®intestation 


by the spores of stinking smut is very severe, methods of seed treat- 
ment, which have been successfully used elsewhere, have not always 


“proved successful here, 


' . °.; During the first two years, copper carbonate was applied at the 
rate of 2 ounces to the. bushel, . When applied at this rate, copper 
carbonate did not give as good control as the standard bluestone dip 


_ of 1 pound of bluestone and 1 pound of gqig® to 5 gallons of water, 


During the fall of 1922, demonstrations wee started on 57 farms, 
using in all 10 different varicties of wheat, In each case the copper 
carbonate was applied under the direction of Gither Mr, Fletcher or the 


writer, while the treatment with which it was compared was; applied by 


the farmer cooperating, 


? Several different brands of: copper carbonate were compared 4n 
Connection with these tests, In general, it was.found that the so- 


called distended copper carbonate: containing less than 50 per cent 
metallic copper did not give as zood control ag the pure product contain- 
~ ing’ over. 50 per cent when applied at the rate of 2.ounces to the bushel, 


Tests carried on with spring: wheat during both 1923 and 1924 also indicate 
that it is necessary to use mioré of the distended copper carbonate than 
of the pure product in order to obtain satisfactory control, 


‘During the fall of 1923; 66: comparisons of copper carbonate and 
other treatments were started on 51 farms,. The dust was applied in all 
cases at the rate of 3 ounces to the bushel, and a brand of copper 
carbonate containing over 50 per cent metallic copper was used in all 
trials, The same methods of procedure were followed as in previous years, In 
all comparisons made on any given farm, the same wheat was used for each 
treatment, and the other conditions were as nearly identical as possible. 
Smut counts made during the summer of 1924 in these fields gave the fole 
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lowing results. 


On 22 farms, copper carbonate was compared with the bluestone t 
dip (1 pound of bluestone to 5 gallons of water). On these farms 
there was an average of 14,66 per cent smutted heads in the plots grown 


from seed treated with copper carbonate, and an average of 16.37 per cent 
in those grown from seed nrat with biuestone. 


Copper carbonate was compared with the bluestone — salt dip(1 ‘ 
pound of bluestone and 1 pound of salt to 5 gallons of water) on 19 
farms. These tests resulted in an average of 14.26 per cent smutted 
heads in the wheat from seed treated with copper carbonate, and 11.09 : 
per cent in that grown from seed treated with bluestone and salt, 


Seven comparisons were made between copper carbonate and the 
formaldehyde dip (1 pint of formaldehyde to 40 gallons of water). Wheat 
from seed treated with coppér carbonate showed 15,55 per cent smut, while 
the crop which followed formaldehyde treatment developed 13.64 per cent 
smut 6 


On 4 farms, copper carbonate was compared with a bluestone dip, 
consisting of 1 pound of bluestone to 4 gallons of water, The counts 
on these farms showed 13,32 per cent smut for the copper carbonate and 
o per cent smt for the bluestone. 


Miscellaneous treatments, consisting mostly of weak solutions 
of bluestone or bluestone and lime, were compared with copper carbonate 
on 22 farms. Copper carbonate showed 9.66 per cent smut} while the 
miscellaneous treatments averaged 11.56 per cent smut. 


Part of the wheat for these demonstrations was treated with a 
power-driven continuous-treatment machine. The balance was treated with 
a small barrel churn, Jn checking over the results of the two methods, 
it was found that better control was obtained when the treating machine 
was used, 


As a result of these tests, as well as carefully conducted experi- 
ments carried on at the Idaho Experiment Station for the last few years, 
we have concluded that the copper-carbonate method of seed treatment, 
when properly applied, will give nearly as good control as other treat- 
ments i .¢ommon use in the Palouse region, Furthermore, the treatment 
has many distinct advantages, which will compensate for any difference 
there may be in smut. control, 


It may be.of interost-to note at this time that the dust treat~ & 
ment has not been effective when tested for the control of oat smt at ~ 


the Idaho Experiment Station, 
CHAS. W. HUNGERFORD, 
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CERBALSs seed Treatment in Washington 


The problem Ne 


Perhaps in no other section of the world, with the possible excep- 
tion of Australia, is there so much stinking smut of wheat as is found in 
eastern Washington. Sirce the founding of the experiment. station, the 
control of this pest has been a paramount problem, Damages from this 
plant disease consist of loss in yield, loss by smut explosion in thresh- 
ing machines and combines, and dockage’ of tho wheat ahd oats as they 
go to market, 


The loss in yield, due to smt, sometimes amounts to 50 per cent 
or 60 per cent of the crop. I think a fair average would: be about 10 per 
cent, The loss in smut explosions is due to the fact that, as the smut 
balls are blown in the combines and stationary machines, a dense cloud of 
smut. dust forns. The high speed of the machinery generates static 
electricity. Anything that might cause state electricity to jump from 
one part of the machinery to the other, makin'y a spark, may ignite this 
smut dust, causing a terrific explosions The striking of rocks un the 
cylinder teeth or the striking of matches in the machine may algo start 
this explosion and fire. During the harvest of 1923, about 400 separator 
fires occurred in eastern Washington and northern Idaho. After grain is 
threshed, if there is an odor of smut in the grain, there is a dockage of 
the price. This past year, some of our farmers have suffered a dockage 


of as high as 2 or 3 cents on a bushel, 


Difficulties 


Usu ally seed treatment with some ag the ‘standard fungicides will 
effectively control bunt. However, in Washington we have what 


is known as a soil infestation, so that, even if the farmer thoroughly 
treats his wheat, there is still a chance of infection when the wheat 

is planted in the soil, In Table I, you will note that the average 

amount of smut for copper carbonate is 7 1/2 per cent, and for bluestone 
8.6 per cent. These results aré taken in eastern Washington, where we 
have the soil infestation, The results for wheat, in Table II (tables 
omitted) were taken in Skagit County, where no particular soil infestation 
occurs, and you will note that the untreated wheat had 47.6 per cent smut, 


- While the wheat from seed treated with copper carbonate’ had .9 per cent, 
wry is not uncommon for soil infestation in eastern Washington to be. 


responsible for as much as 30 per cent-of the stinking smt. 
Methods of pisinfection 


‘The standard methods of seed SE ee for the control of srt s 
in Washington are the usé of formaldehyde and formaldehyde selution, a 
solution of bluestone, and the copper-carbonate dust. The disadvantages 
of using formaldehyde and bluestone consist ‘mainly in the large anount of 
seed injury and the disagreeable work connected with the handling of. wet 


. grain in the field, . These two objections do not hold for copper carbonate, 


and since good control is obtained, this a eaaee is largely re- 
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placing the old wet treatments. 


 ) 


Results with Copper Carbonate 


pts » During the season 1920.21: in Franklin County, Wash,, 10 acres 
of wheat were planted with seed treated with copper carbonate, Dur- 
ing. 192122, ‘this treated acreage was iticreased to 10,000 acres, and dur- 
Ine othe season” Of 192425, 0%, more than 726,000 acres... During 1923-24, 

, We: “had over a million and. a half acres seeded to wheat treated. with 
copper carbonate, It. is to be expected that this acreage will be in+ 

creased for 1925. 


It is an interesting thing to note, that during the harvest of 1924 
Walla. Walla. County, which used‘more copper carbonate than any other single 
county in the real wheat belt, had the lowest percentage of sumt known to 
the locality. An adjoining peantyy where the farmers have not yet used 


.. the soppersdarbonste method, ‘tresorted more. smut than in any ether 


4 previous year. Tables I and II give the results of smut. counts in Washing 
' ton for 1924, It seems possible that. the srt problem in. Washington will 


a be solved by the production of smut~proof varieties of wheat and oats. Al 


“. ready the Markton variety of oats has proved to. ‘be. smut proof,: The new 
., variety of wheat known as Ridit is also Rieke es its value by being smt 
proof ans Stvi ns’ ‘@ fair yreets 


Daring én6 hanedet of 1924, it was found that some ‘of the wheat hy- 
brids on the State agricultural experiment farm were entirely free from sm 
and gave promise of good quality in stiffness of straw and superior yields, 
One particular cross between white Odessa times Hybrid 128 in the fourth 
generation gave a yield of 50 1/2 bushels per acre, was smut proof, and ha 
a*good stiff straw. This is'a yield of. about. 13 bushels more than Hybrid 
128 which, at the present, APR is our best yielding wheat for’ deans 
‘conditions. 


‘GHORGE L. ZUNDEL: - 


: CEREALS oe 4: Seo8 Treetuent in Indiana 


+ 


“The treatment of sedd in, “THalone may be grouped under three head- 
Sed cig Ht vegetables, and potatoes. Rea: 


BotoWater reeset of Wheat nk 


This spring, the loose smut and. stinking smut of wheat were par- Se 
< ticularly serious, and demands for assistance with the hot-water and 
ao AE dame ate i treatments have, ‘been correspondingly iba 


“ame hot-water treatrient has. a going through mak ‘inkent be termed 
a gradual: process of evolution ay Indiana, It is. now beyond the demonstra- 


‘tion ‘stage; the farmers know. ‘hat. the treatment will control smut. This 


fact hag teen! ‘derionstrated in’ “practically every county of the PUavels 
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“The evolution of the treatment has been as follows. ‘Pirst, 
the work was carried out on individual farms, where small.amgunts.of 


_wheat were treated for seed plots by the barrel method at that time. The 


small seed plot idea seemed to be the most efficient. means of: develgping 


-. a volume of smut~free wheat. This wheat was planted ‘atone side of @ 


field. Both mechanical and pathological difficulties were soon apparent, 


The farmers would not:'cut. these small strips separately, or,.if they did, 
. the wheat became mixed, owing to the carelessness of field men during 


threshing, The: other trouble was that the smut reappeared. too. quickly 
in this treated wheat, sometimes the next year, owing to the close proximi- 
ty of amutted er ene to the plots planted with treated seed. 


“These difficulties led to the demand for more extensive treatment 
and necessitated the development of some more rapid method, The tank and 
drum method was the result; and in all but 3 of the 20 counties using 
this apparatus it was stationed ‘at some central point in the county. This 
necessitated long hauls by the farmers who wanted their. wheat. treated, 
Furthermore, the equipment-iwas rather expensive, costing about $150. Un- 
der this arrangement,. ONE *Ere ‘Beary, farmers had enough seed wheat sreehes 


_ bo plent whole ee 


a this way the ‘tise of ote eee work developed. The plan of treat. 
ing that has been followed during the past two years is to establish com 
munity treating stations, Tanks of some sort are obtained from farmers or 
rented from a local hardwaré store. The water is heated by steam from 
some convenient source, Hlevators, creameries, sawnills, threshing en- 
gines, or even laundries have furnished such heat, The farmers soak the 
wheat at home, using burlap sacks containing not more than a/2 bushel. 

At the station the wheat is treated by hand, but the method is more rapid 
than by the drum. Each man handles two sacks of wheat in the water, but 
there is always an extra man who helps put the wheat into ‘the water and 
take it out. By this method about 5 bushels can ‘be treated per hour per 
man; and with six or eight men treating at a time, it can be seen that 
this method is superior to the tank and-drum method. Moreover, the 
apparatus is cheap, and:it.can be placed anywhere the farmers desire, 

The cost of the treatment. varies from :. to 8 cents per bushel, 


We Weitere that the: Host: ‘effective means. of decreasing smat is 


to work with those farmers who are producing seed qheat. . The growers of 


certified: wheat are urged tortreat. small ‘amounts each year, so as to main- 


_tain a smt-free seed plot: from which they get their own seed... The mis-- 


take that was made at first in treating any kind of wheat merely for the 
sake of. noking a. oF Gr Ee ERA ES, pe being avoided as mach as pews 


Copper babtoiate: tr gatment ‘of Wheat 


. Stinking smit. has: been: serious now for two years; and there has 
een. a very urgent demand for help. The copper-carbonate treatment im. 
mediately became popular. All sorts of homemade devices wore used for 
mixing. This method of seed treatment has been one of the easiest to intro- 
duce into farm practice. Not many demonstrations have been given, because 
the farmers can readily use the copper~carbonate method without visual ine 
struction. [J have found again the value of an article in farm papers when 
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& single ae in the "Farmers Guide" has shown its effect all over 
By oak ida’ eM We ee ee ge cee ree Lee tn baying 
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nae ace ee 2 Gag re iced We a ge rake 
Barley has eenttreated for sore beell years, 0 using.a.gimilar method 


Aiuittho’ the hot-water: treatnont-of wheat. The seed is soaked at.least six 


jh «hours, and, then stirredr:in: water at 126° BF; for:13 minutes.:. This: treatment 
“ishas been completely sactessful..and has.completely rid one barley-raising ' 


locality in Harrison Gounty*of. both loose:énd: sévered smut...: Previous to 
this work, the a api et e Fie in‘ the: a i fan from gt + 45 per cent. 
4 cm : bs ¢, age “dg 


CHARIS r. CHBCORY, 
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CEREALS: Tas Aor int ares inte 3 


2 


About yl ates (AZO 4. WE. eeatee” 70. ‘ett’ of wheat and Hibiey in 
Botetourt County; Va.,.and this iz one-day, .We are utilizing canning 
factories for this work and find the equipment very suitable for our work 
on this project. We are still in the midst of mae yor and have’ been 
$i rity for: Bios weer hose ae nat Ws ioe Plas .e 


: te -yuais COKIN, 


~ 


Bh merinoats. ~~ Seed Treatuent. = Arlington Farm 


“AG 


g _ Bank. it Theat. 


We tides sith 88: boii! oat tH ik aie BERs Se Bs and Re eae our 
treatnents largelyto :dust::me thed's.’ The ‘only: solution used was the 


‘standard copper .sulphate line which. has “been employed: successfully in 


the past for the control of bunt. We used copper carbonate’ and a 
number, of;, the: orgenic mercury compounds.’ © -As:in' previous: years, copper 
carbonate proved ito’ be the most satisfactory ef these treatments for 
the control of bunt. We used pure basic copper carbonate and the di- 


tute form- which contains about 18 to: 20 per cent metallic:copper. No bunt 


« occurred in anysat. the. plots: of wheat grown from:seed treated with either 


of these. .coppermcarbonate dusts. The. yields:wers considerably better 
than, those-obtained from: plats: sown with’ seed treated. by the copper sulphate~ 


- yLime. method... Some! of the: organic: herbury: compounds: gavé good control af 


_- bunt, and. the-yields. wereas good: as those-from.wheat grown from seed 


treated with copper carbonate. The wheat in the check page com from © 
untreated seed had an average of-mo¥esthan:70:-per cént:. bunt... sos" 


« « ‘We do;not kaye. the: peo bile of soil infestation in‘this locality. 


ok timamd no doubt. aecounts: for the fatéithat our control’is much more/perfect 


.. than that obtained by investicatars barr ha tate ig tal Ae eeetens 
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Loose Smut =e ies 2a 


ei ara wary: ion fatorephed tn Mr, Gregory's. report conceming 


se bo eae of loose smit ef wheat by the hot-water seed treatment. Ac- 
‘eording to the-resilts obtained by Mre Tapke in his experimental work 
, in ‘the, Office of Ceréal Investigations, we would not’ be. justified in 


ithe hot-water seed treatment only under such circumstances 


pe 


Sigs mentioned. by. Mr. Gresory,: namely, the treating of sufficient seed to 


establish. smut-free areas to% the srowing of seed wheat. Mr. Tapke's 


“records show that the modified hot-water treatment invariably causes 
: Seed injury. It not only kills part of the seed, but weakens the 
“germinative power of seeds.which are not killed, This is true espec- 


ially when the sced coats are injured, This makes’it all the more im 
portant that a cooperative plan be followed in treating all the in- 
fested seed sown within given localities for the purpose. of establish- 
ing disease-free areas, where clean seed Bey ‘be grown for sowing with-~ 
out treatment. oe, Vy tet 


yr 
«- 


Samat ‘of ee .y 


rar 


on our. derndefliontd: for the control. of. de dae eas we have con- 


*tamied . to use. formaldehyde in “comparison with a number of organic mercury 
“compounds, We have, found in the past that neither copper carbonate nor 
“the other dusts tried are effective in the control of smuts of barley. 


We also found in our past experiments that some of the mercury compounds 

are even more: effective than either formaldehyde | or hot water’ in the con 
‘ral of. beth loose and covered ‘smut of. barley... These materials have to be 
used. in liquid form, however, to obtain, satisfactory results. Theyydo not 


cause ‘the. seed injury Wiich often is caused by formaldehyde and hot-water. 
We. have used only about six varieties of barley in our experiments, but 


in all of these varieties loose smut is controlled as effectively by for- 
maidehyde and orgenic marcury compounds as by hot water, In most cases 


“barley: grown Som seed. treated with the otganic mercury compounds has? 


eiven‘much more satisfactory yields than have the sane varieties grown 


from seed eithor untreated or treated with formaldehyde. or hot water. 
-This is pérhaps due to the fact that no injury follows bhe treatment with 
the else secnitetiaia 


There isa ‘piuaict kcbictat}l however, that the loose, smut would not 
be controlled in all,varieties of Liar bef by the surface-treatment method, 
There - ‘sees to ‘be a tendency for. different varieties to behave different- 


ae & 7" toward” seed treatment. Certain local factors might also influence the 
. ot peeblts. “For the, Varicties of barley which we have used in our experi- 
? i Mentsy we do “not ‘feel that it is at all’ necessary to use the tediotts hot-— 


water method of seed treatment for the control of either of the smuts. 


ee game Shit s 


‘The ‘résults car ‘the’ ooutinet: "OF - oat gages in our. ature agape on 


oe sblington Farm ‘were not at. all. satisfactory again this season, due to the 
k fact’ that’ ‘very, ‘little ermt . cinch in oats: grown from 1 untreated seed, 
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even though the seed was smutted heavily to begin with and map ab veins. 
in so far as possible, from a secd supply which was naturally infeste “ 
Our results in the past, however, have checked with those reported by “¢ 
- Hungerford of the tdaho station and others in that copper carbonate 

has not proved to be satisfactory for control of smut. So far the Dare 
sults which we have bech able to obtain indicate that fo rnaldehyde is the 
most effective treatnont, We have applied formaldehyde by soaking the see 
for 10 to 30 minutes in a solution of 1 pint in 40, gallons of water. 


_W. H, TISDALE. 


s Magecin Kansas ~ 


- POTATOES: : Progres 


On starting the wrk in this State, method demonstrations were first 
given.e These were followed with test plots in the various communities, in 
which potato growing is of considerable importance, A tour was next made 
of the test plots during the growing season, and records of yield were 
taken at harvest time. In the fall of the year, at the potato show, the 
; results of these tests were outlined by the grower who cooperated in 

-. carrying on the, work. © , 


; The work has been conducted in a similar manner each year. However, 
in the past year or two, we have emphasized what might be called equipment 
and.accuracy demonstrations. These, of course, you will realize are of 
- considerable importance to the. success of the work. Figure 1 gives some 
idea.of the growth of the practice among farmers of the Kaw Valley. 


> A sarvey-of the State board of agriculture reports for the five-year 

_ period, 1915-0 °1919,-a weighted average yield of 97.7 bushels per acre, 

, and for the period 1920:to 1924, a weighted average ‘yield of 119.9 bushels 

- per-acree, It is evident that increase of yield has accompanied the growth 
-of seed treatment. . - 7 ; EB. A. STOKDYK. 


*.. POTATOES: ee Hot Formaldehyde in Missouri 


Seed treatment of potatoes in Missouri is proving to be a most 

.. effective means for control of rhizoctonia which is our most serious 
potato disease. last year, on demonstration fields the average increase 
resulting from seed treatment was 18:1/3 bushels. per acre, and this year 
the increase promises ta be higher. nite? 


Both the corrosive-sublimate method and the hot-formaldehyde are T 
are. now in use, Corrosive sublimate is recommended for the grower plant- 
ing on a small scale, and those who live wherever facilities for the hot- 
formaldehyde treatment are not available. Some analyses made in March, 

1924, would indicate that the mercury content of a solution, made up and 
used under farm. conditions, even when renewed as commonly recommended, is 

' subject to such wide.variations as to make its effectiveness uncertains 

This probably accounts for the widely varying resilts obtained from its use, 
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“Figs 2s - Growth of ‘scet-potato -treatnent in Kaw 


: capa _ Valley, Kars.,, 1918-1924, 
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Fig. 2. - Value of extension organization in promoting potato seed-treatment 


activities, as shown by resulta in Kansas. 
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Hot formaldehyde (1 pint to 15 gallons at 122° #,) has been used 
by the experiment station for two years, and, in 1924, several communities 
desiring to treat’seed in this manner have been assisted in so doing. 
Equipment consisted of a wooden tank 23 feet deep. ‘and 4 feet wide by le 
feet long, Near the bottom of this was “pieced a steam coil, consisting 6 
of 7 lengths.of l»inch pipe, through. which ‘steam .was forced from a thresh- 
ing-engine, boiler. Over the stean coil thore was piaced a slatted runway 
made of 1 inch by 4 inch timbers. The level of the solution was kept at 
about 18 isches \ebove bhis aia) 8 


potatoes in sacks were volipd from the car bib into one end ef the : 
tank and then moved aleng by men on ‘the sides. Six sacks wore kept in the 
tank all the time, For the desired 3°1/2 minute treatment one sack was 
rolled into the tank each 25 seconds and one removed at the opposite end ‘ 
at ae intervals... _ Sacks were then’ covered for: 1 k Rapes 


By use of a maxinmuneninirun thermptheters it was determined that ap- 
proximately 3 seconds were required for the interior of the bag to reach 
the temperature of the ‘solution in the tank. Four thousand bushels were 
treated in one tank at a cost of about 3 cents per bushel, A method sim- 
ilar to this: was: pprevidualy used by Mr. Re P. White oF Kansase 


Counts in- ‘various fields have indicated a 60 40 75 per cent control 
by this method, ‘It.is believed the effectiveness can be increased by 
lengthening ‘of the period of treathiéht.'!'No detrimental effects have been 
observed from 4~minute treatments, nor, at the experiment station, from 
treatment up to 10 minutes. By determining the. best length of treatment 
and with the advent ef smaller and simpler machines for treating, the hote, 
formaldehyde method will no doubt become more satisfactory for Missouri 
conditions, 


BE. Me PAGE. 


POTATOES: Hot Hot Corrosive gublanate popular in: New York 


The hot corrosive-sublimate trodthient is nedidtty gaining in popue 
larity in New York as a met od for treating seed potatoes. This year, 
30,000 bushels or more will be treatdd in this-way. One man, Mr. Lewis t 
Toan, has treated more: than ‘20, 000 : “bushels, most ef which was custom treat- 
ing. He has a 500-fallon wooden tank, mounted. on a trailer, which he tows 
behind a "flivver." This tank is constructed to accommodate eight l~bushel ‘ 
crates, side by side, and has a false bottom to hold the crates near the 
surface and provide‘a body of the solution'below, He makes arrangements 
with some man in ‘each community, in which-he‘treats, to have 1,000 or more 
bushels assembled at some central point in the community on the day ke Ay 
treats there, Arrangements are also made for this same man to have a steam 
boiler,’ usually a threshing machine engine or road roller, on hand. Mr. 
Toan treated an average of about 1 2270 bushels a.day, and, on his best day, 
treated, 2,540 TESA SG, _He charges’ 10 ‘cents a bughel for treating, 


ist 


aig 


- 109 ~ 


;. ¥ 


The hot-corrosive-sublimate method would be impracticable, if the 
solution had to be discarded after a few treatments, as it takes consid- 


“erable time to! heat ‘the rater to start with, Consequently, some method 
4 Ge testing the solution ' in order “to ‘keep . it up to standard strength. is 
* employed by those ‘who use the hot treatment. The. potassium-iodide. test 
‘is the one commonly used, This test is also being employed by many persons 
using the cold treatment with sublimate. When the test is used and the 


strength of. the solution kept up to standard, 1 pound of corrosive sublim- 


ee hae eG treat, on the average y 75 to 80 bushels of tubers by the hot 
+ method and. 60 to 70 bushels. by the cold method, Of course, the actual 
“" anount required varies with. the containers used and the extent. to. ena 


aes tubers are free from dirt, 
Mer. BARRUS. 


CABBAGE: Hot-Water Treatment of Cabbage Seed. Used in jagiane, 


This year seed of. the Indiana yellows-resistant cabbage was treated 
by the hot-water method developed by Dr. J. ©, Walker, This seed was 


~ thoroughly infested with blackleg and black rot, It was used in all parts- 


ef the. State, and. in no case was there evidence of sndusy by the treatment. 


The diseases: were SPB ety controlled, 


Ais i GRBCORY. 


ry 


CABBAGE: Gab’ bag -~Seed tince trent in New York 


Probably half.of the cabbage seed used in New York is treated before 
planting. Nearly all this treating is done with corrosive sublimate 
(1-1,000 for 30 minutes). A few men treat with hot<water.(122° pP, for 30 
minutes), Tvo years ago, the hot-vater method was recommended to farmers, 
but there was so much injury that the recommendation had to be: withdraw. 
It has been found that new seed may be heated to 122° F, for 30 minutes 
with.very little loss of. germination, Seed that is a year old will often 
germinate onky about 70 per cent , and still older seed may not grow at all 
after such drastic treatment. a. 


eWay State there are ee firms that grow cabbage seed on a large 
scale, and there are about .a dozen farmers who grow a few-hundred ‘pounds of 
seed for local distribution, . In addition, much seed is imported, One of 
the larger firms has.a pathologist who is endeavoring to grow seed free 


from blackleg, The. individual farmers who grow seed in small quantities 
either have none of this disease in their seed or treat all their cabbage 


geed with fiot water ‘before selling it.. ‘Of course, several kinds of dis- 


“ease may be found in, the.imported seed, For this reason, some of the larger 


distributors have asked for and received cultural tests of their stock, The 
extension specialist has plated out more than 20,000 seeds on agar in test- 
ing for the blackleg organism, There is probably a very large error con- 
nected with ‘such a “procedure, although the testing has proved very satis- 
factory.. 
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“Toleiie: into consideration atl the seus prosentioan, a farmer may 
buy ‘seed free frozt Phona ‘linzan, especially, At he . obtains home-grown seed. 
ag. more are. ‘doing each year. ‘Then,. ‘by treating with’ corrosive, sublimate 
for black. rot, ‘he is reasonably sure to be free, ‘fron seed-borne prouusons 


In andition . to seed treatment, Sore . of the” men are falbwine the 
recommendation givén in Geneva bulletin ‘oat Insteat. of screening the see: 
bed to’ ‘prevent: maggot infestation, they are applying the ‘corrosive sublim~ 
,ate solution to the ‘scedlings, The results have been very... satisfactory, ’ 
not only | ‘in giving ‘sturdier plents than those. under cheesecloth, but also 
in either reducing or eliminating wire stem, blackleg, black rot, and 


ciubroot; 
C. GHUPP. 


CABBAGE : Sto) got Water Used in Wisconsin ©: 


The: demonstrations on, cabbas -seed treatment at Racine this year 
were very’ satisfattory. Twenty-five per cent.of blackleg had been com 
et with several farmers during recent years; but this season, following 

e& treatment by the “hot-watér ‘method devised by Dr. J.C. Walker, we 
ie only a trace ‘of tlackleg. The seed treatment, however, is 
‘not infallible in the control of blackleg, because one farmer planted 
treated seed in a location where infection from blackleg was carried over . 
in the soil from a previously disease Crop. Plants taken from this seed” 
bed will not yiela more than oné-tenth of @ Cope 4 


Pt 
” 


Ri E...VAUGHAN. 
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COTTON: arguing” SulphuricoAcid Treatment in Sint Osroliua 7 

Some years azo, we fount that sulphario- acid treatment of cotton 
seed is not. only very effective against angular leaf spot, but also re- 
duces materially inf&ction in the case of cotton anthracnose. Since 
the sulphuric~acid treatment hastens germination and gives more vigorous 
seedlings which: grow tore rapidly, we have come to recommend it for gener- 
al practice, “This-yéar:many‘of our farmers delinted the cotton seed with 
sulphuric acid before planting; ‘and, sé’ far as .we know, they were practice | 
sally all‘pleased with the results., Careful experinents, conducted on our 
own. experiment-~station fields, - show that’ seed treated. in this. way sends 
‘ap’ ‘plants’ from’ 5 ‘to’ 7 days earlier than thé untreated seed. Plats treated 
in this: way have algo produced a ‘higher yield than those: grown from un- 
‘treated seed, Last year the differencé. yh favor of the . treated seed was ( 
res 106 pounds: of: sib lobed per acre,’ phy 


: : ey Ab piped ei ¢ - at A ‘ Pigs” "CBIR 
gr pn roe ieee evn te ieee ey | Hy Wy BARRE. 
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CUCUMBER: Cu.cumber--Seed Treatment Recommended byt ae 
Uarteld States Lep 


artoent of Agriculture 


Since it has been repeatedly demonstrated that the angular leaf- 
spot disease of cucumbers can be easily and effectually controlled by 
seed treatment combined with crop rotation, spraying is no longer rec- 
ommended as a primary means for the control of this disease alone. In 
Cases where the disease is introduced into fields planted with treated 
seed from nearby fields where treatment was not used or when this pre- 
cautionary seed treatment has been neglected, spraying with 4-4-50 Bor- 
deaix mixture, if begun in the early stages of attack and repeated at 
frequent intervals, will hold the disease in check. 


Angular leaf spot is so widespread, occurring from southern 
Florida to Michigan, from California to Connecticut, and, furthermore, 
in the principal sections where the bulk of the cucumber seed is grow, 
that it is more than likely to be present on any seed purchased, Seed 
treatment as a precautionary measure against the presence of the germs 
of angular leaf spot is, therefore, well worth while, 


One of the large commercial pickling companies that was inter- 
gste. in the original experimental work and preliminary tests has tested 
the treatment on a large scale and found it so effective that for several 
years it has annually treated 18,000 to 20,000 pounds of seed before dis- 
tributing it to its growers. A large wholesale seed grower has also 
offered, for a small additional charge to cover actual cost of the work 
involved, to treat seed purchased, 


The treatment recommended involves immersion of the seed for 5 
minutes in a 1+1,000 solution ef mercuric chloride followed by a thorough 
washing for 15 minutes, in running water, if possible, and subsequent dry- 
ing by spreading the seed out in a thin layer in the shade. The seed shoul 
preferably be placed in loosely woven sacks for treatment, the sacks being 
filled not more than one-half or two-thirds full to allow for swelling of 
the seed. . 

W. W. GILBERT. 


CUCUMBER: Seed Treatment and Spray Successful in Florida 


Demonstrations for the control of the cucumber diseasesydowny 
mildew and angular leaf spot, were conducted in several counties. Jue 
to climatic conditions, unfavorable markets, and other factors beyond our 
control the demonstrations were greatly interfered with. In many cases 
spraying stopped, and the fields were abandoned before any fruit had been 
picked, , 
Extension effort’ was concentrated in Levy County, where 1,900 acres 
were planted. Before planting started, stress was placed on seed disin- 
fection for the control of angular leaf spot. Practically all seed for 
the first and second plantings wage treated with corrosive sublimate, 1 
part to 1,000 parts of water, for a period of 10 minutes, Three tona of 
seed were so treated. Continued heavy rains and unseasonably cold 
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weather were unfavorable for germination, and practically 100 per cent of 
the first and second ei faiied to come up. The growers became over- 
anxious to° get rote seed in the ground: and consequently, practically 
none of the third ay fourth nlantings was: treated, Anguiar leaf spot ¢ 
Was so severe _and so wide spread in. Levy County on the spring crov, that 
it became ‘the himiting | factor in the production of a profitable Iggh 
Henry Co Pie of ceo furnished a very clear-cut demonstration 
on the value of seed disinfection for the control of leaf spot. All of 
his field of 5-acres; with the exception of four rows on the east side, 
was ~planteé: with dising fected seed, The four rows of plants grown from 
ee seed showed angular leaf-spot infection on the first set of true 
aves, The plants made a very poor and unthrifty growth due to increasing’ 
infect on, aai-no fruit was ever picked from these, rows. The balance of 
the field regulting-from the treated seed showed no angular leaf-spot in- 
fection until-after the vines had started to run, when they became infected 
from. the untreated rows and alijoining fields. The disease was held in check ™ 
by. sirstemetic sprayings with 4-4-50 Paaclonay mixture, and a good crop of 
fruit was harvested, 


ZF ei Comparisons. between sprayed, dusted, and untreated fields immediately 
adjacent toa one another. bsicass numerous. One example “will suffice, as com- 
parative results varied but.little throughout the county. Messieurs Smith, 
Blitch, Lewis, and Megser, a of Williston, had plantings adjacent to each 
other, Mr. Smith spreyed. twice, Mr.Messer sprayed once and dusted once. 
Mr. Lewis dusted twice, and Mr. Blitch neither sprayed nor ‘dusted. These 
‘were all late plantings, | and the disease present necessitating control 
measures was dowmy milde Mr. Blitch's field, which was untreated, was a 
‘toval loss. Mr. oat ee vines, sprayed twice, were green and thrifty 15 
- days after Mr. Blitch!s were deac.. Mr. Messer's eeanres sprayed once and 
. dusted once, were green 10 days longer than Lewis', which had been dusted 
_¢ twice. Mr. Lewis? plants remained green only a few days. longer than Mr. 
Blenich}s untreated. a ladode : 


‘The sprayed fields Se anee fruit on an average of 10° days Fuphoee than 
the dusted fields and 15 days longer than the untreated. 


Comparison of the quality and grades of fruit produced on the sprayed, 
dusted, aud untreated fields brought out the following facts; Cucumbers j 
from sprayed vines were green in color and free from bacterial rot, follow- 
ing bacterial spot, which is caused by the angular leaf-spot organism. Forty 
per. cent: was%i ae, 05 per cent choice, and 5 per-cent culls. The dusted 
fruit did not hold hi hese isis as well and had a moderate amount of bacterial 


rot. Thirty per cent wag. fancy, 50 per cent choice, and 20 per cent culls. 
The untreated: fruit was of poor color, and bacterial rot was severe. It 
graded 20 per cent fancy, 40 per cent choice, and 40 per cent cplis. =a @y) 


The spray used in these demonstrations was Bordeaux mixture 4-4~50, 
applied with power sprayer and hand-barrel pump equipped with 5--foot axteas 
sion rods and 45.degree disc nozzles. The. best results were obtained when 
the spray. used-per acre averaged.100 gallons for the first., 125-150 for the 
second, -and-200- RP for the third, with a spray pressure of. 100-125 pounds. 


Po 
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‘duce fruit as early as the unsprayed fields. 
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Dusting was done with various types of hand dusters, using copper 
lime cust of a 20-80 strenzth, The amounts of dust used were very var=- 
iable, ranzing from 5-50 pounis per acre per application. 


Conclusion 


Disinfecting cucumber seed with corrosive sublimate, one part to 
1,000 parts of water for 10 minutes, for the control of angular leaf spot 
may be expected to prevent infection from this disease until infection 
takes place from outside sources. 


When angular leaf spot and downy mildew are present and the vines 
are systematically sprayed with 44-50 Bordeaux, a picking season of from 
10 to 15 days longer than unsprayed fields may be expected, 


The best control was obtained where the spray used averaged 100 
gallons for the first spraying, 125-150 for the second, and 200-225 gallons 
for the third, with a spray pressure not exceeding 100 to 125 pounds. If 
the spray pressure does not exceed 125 pounds and the material is properly 
applied, no spray injury will result, and the sprayed fields will pro- 


JOHN R.. SPRINGER. 


* SORGHUM: Sorghum Seed Treated in Kansas 


This year we attempted sorghum seed-treatment demonstrations in 
the western part of the State, putting them more or less on a semi- 


experimental basis, especially, in the case of the copper~carbonate 


seed treatment. Meetings were called by the county agents on the farms 
of local cooperators, and a "treating bee" was held at each place. The 
men brought their seed to the meeting where instructions were given for 
treatment, and the agent and svecialist assisted in treating this seed. 
At the same time we treated a small amount of seed with copper carbonate, 


- being careful to leave a part of the seed untreated as a check, This was 
‘then compared with formaldehyde treatment .. The "treating-bees" worked 
very successfully, and a considerable acreage was treated in these coun- 


ties, 


As an experiment in one county, we tried the "local leaders" plan. 
A leader from each community was invited in to the county agent's office 
on a set date. Specialists net’ with them, gave a demonstration on the 
method of seed treatment, and answered any questions asked by these local 
cooperators, Then we set a date for a seed-treatment day in the county, 
and these local men were to have "treating bees" of their own, unassisted 
by the. agent or specialist. This summer we took occasion to check up on 
the county in comparison with another in which the agent and specialist 
assisted at the "treating bee." As far as can be determined, the local- 
leader proposition was almost a failure, The local cooperators, in some 
cases, failed to.give notice of the meeting, in other instances told the 
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people who ‘cane with their seed that they could just as well do it at 
hone and advised then not to bother with bringing it there, and in 
sone cases where "bees" were hell, the local leaders failed to give 
correct directions In comparison with this, the counties in which the e 
"treating bees" were held in cooperation with the agent were very success- 
ful, 


; “Althouz 7h this is-only one vear's results with an ‘attempt to carry 
qn the work through local leaiers, I believe it gives us some idea of 
what hap; ens; and I.am of the opinion that the men will not work readily 
an thie Sort of an organization. They appreciate direct contact with the 
azent at meetings and use this contact not only for the subject in hand, 


but 880. for okher se isis and interests. 
ae E. A. STOKDYK. 


ame + os) Ford from Kentucky 
| =a 2 ve 


Fe eM to sead-traatment work in ee ALATES IT can state that 
seed treatment for cantrol-of potato diseases. is being pushed along with 
the seed-certification work, and appears to be giving control of scab and 

rhizoctonia. There is a snall “amount of work being done on treatment 

of wheat and barley sm for control of loose smt, but nothing worth 
mentioning, .We have, however, done some work the past two years on 
treatment of tobacco seed for the control of the leaf-spot diseases, 
angular leaf spot and wildfire, which will be of some interest to the 
.extension pathologists, This work has been conducted through county 

. agents who have assisted-the growers in treating seed. Some of the 

; Sealab has also been. done at. the experiment. station, the treated seed 
being sent out to the cocperating growers. . The treatment has consisted 
of soaking the seed for 15 minutes in a solution of 1+1,000 mercury 

_ .bichloride and then washing in clean water. In all cases growers have 

.,. been warned to take all possible sanibary ‘precautions, and these ore- 
cautions have been’ outlined to them in detail. Without exception, the 
results during the past year were negative so far as control of angular 
leaf spot. was concemed, Wildfire was not found in any of the beds plant- 
ed from treated seed. Neither was it present, however, so far as we 

know, in the fields from which the ‘seed was taken. The above results were 
likewise obtained in our own seed beds at the experiment station, where 
seed treatment was ineffective and where all possible sanitary precautions 
. were taken. The.only evidence that we had of real: control of angular leaf 
spot was in-a group. of small beds planted from seed ‘haised in the green-— 
house or.from ssea removed from a single apparently healthy pod. our 


. tentative conclusions from the results of these tests are that absolutely 
disease~free-geed, must be used and that the cotamonly recommended seed tray 


—— 


ment can not be relied upon to eliminate the disease from the seed, 


W. D. VALLEAU. 
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SWEET POTATOES: 


will 


The Work in Mississippi 


The recular bichloride of mercury treatment, as advocated by Dr. 
Harter, and his associates, is used by sweet potato growers in Mississippi. 
The State plant:board, our organization that is charged with the re- 
sponsibility of combatting insect xests and plant diseases and enforce 
ing plant quarantines, has perhaps more to do with this gweet potato seed 
treatment than any other organization. The board has about thirty-five 
insoectors stationed in different parts of the State; and these men in- 
spect the seed potatoes, and later the vine crop, which the grower may 
have set aside for seed purposes. i 


- You will note in the copy of our permit requirements relating to 
the sending of sweet potato plants into Mississippi by. shippers, that all 
of the seed stock must be inspected by their inspectors and hand culled 
and treated with bichloride of mercury, as indicated above. The require- 
ments for the out-of-state growers also apply to Mississippi growers. 


I really believe that the sweet-potato inspection service and seed- 
treatment work, as conducted by the State plant board, is making great 


progress in controlling and eradicating blackrot and stem rot. With our 


rather larze field force, we are able to reach the plant. growers and make 
the regular field indpections for stem rot during July and August, and dure 
ing the winter months, to render valuable. service to the grower in the 
matter of storage-house disinfection and seed treatment at bedding time. 


Our county agents, as well as our plant-board inspectors, have 
rendered: valuable service for several years to the watermelon growers 
by using the bichloride seed treatment as a preventive for anthracnose 


D. C. NEAL. 


NEWS NOTES 


North Dakota: - Reaching the Grower in North Dakota 


The copper-carbonate treatment has been used here and there in the 
State by county agents but is still not extensively used. Our farmers 


_have treated with formaldehyde so. long that this method is known every- 


where. 
There.is’need at present for spread.of information on the control of 


loose smut of wheat, of which we have had'a great deal in certain varieties 
during the past two ‘years. . 
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We have a very efficient news service, handled through the public- 
ations department of the college, whereby ve can get out any information 
we wish and sot it owt quickly, This, vith the daily correspondence, _ 
constitutes ovr chief metnoc of reaching the grower, During the winter 
months, I had a series of articles published on the control of ergot and t] 
andther on ‘the control of .blackleg of potatoes, During the spring, timely 
articles on-identification and severity of diseases are written.- (From a 
letter written October 14, ) 

W. WENIGER. 


Wyoming: Certified Seed in wromin 
Forty-eight men, living in five counties in Wyoming, applied for 
inspection to produce certified seed potatoes this year, This handful 
of men is carrying-the burden of establishing a reputation for Wyoming- 
: : p ° a z . mee SE 
grown seed and of placing the seed-potato business on a firm foundation. 


Four years ago, when the work was started, hundreds of applications 
were received by growers from all sections of the*State, because there was 
no fee, and because both irrigated and dry land séed. were certified, last 
year.a fee of £0 cents per acre for 5 or more acres was attached, and only 
dzy land grovn putatoes were inspected, so a fewer number of growers 
applied, Some of these men had poor seed and others were poor farmers, 

so many were rejected in 1923. This means that almost every field in- 
spected this year will doubtless pass the final bin inspection. 


Iast year (1923) was a season of heavy rainfall and apparently 
conducive to the devalopnent of the virus diseases, Constant and careful 
roguing left our. seed stocks fairly free from such diseases, so that, this 
year, fusarium, rhizoctonia, end scab are the prevailing troubles, ‘The 
inspector has given sufficient time to each grower during the past two 
seasons to enable him to become familiar with the diseases present in their 
various forms. This has helped to bring about the fine spirit for proper 
production and square dealing which exists among our growers. 


Seed certification in Wyoming is still under the extension service; 
and, since we have neither a plant pathologist nor a horticulturist, the 
three inspections are made by the extension agronomist. This arrangement 
is not satisfactory, end a change in the work is anticipated. 


Dry-lard grown Triumphs and Cobblers are being certified this year, 
Ovr rules permit irrigated potatoes growm at an altitude of 6,000 feet or 
over to be certified, but no Applications on such stock were received. 
All growers of certified seed treat their stock with corrosive sublimate, 
Good cellars, several being run on a community basis, are in use in the 
certified-seed sections, A few of the best growers are practicing hill €> 
selection in an efiort to produce disease-free strains. 

The certified seed potato game in Wyoming is small, but prosperour, 
and a good-quality pdoguct is put out, ; 


~. ROY O. WESTLEY, 
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Minnesota: Potato Late Blight 

We have had quite a serious outbreak of late blight in the north- — 
eastern part of Minnesota. This is the first serious outbreak since 1915, 
and it is causing much concern to shippers.-. (From a, letter written 
October 27.) | sede 


R. C. ROSE. 


EXTENSION PATHOLOGISTS TO MEET IN DECEMBER 


The afternoon of Tuesday, December 30, has been set apart for our 
third annual conference on extension work in plant pathology. At this time 
the, extension pathologists and others attending the winter meeting of the 
American Phytovathological Society, in Washington, will have an opportunity 
to meet and exchange views concerning ways of bringing plant-disease contro. 
measures into more common use. . : a: 


Coming as it does in midwinter, before many have completed a program 
for the next season, this meeting should be most profitable. It is perhaps 
the best chance of the year to’consider plans for.1925in the light of past 
- experience of workers in other States. 


Although this will be an informal. round-table conference on extensior 
methods, the committee in charge of the program has thought it best to an- 
nounce a subject which would be of gencral interest to men in different par’ 
of the country. Since practically all States are concerned with extending 
the practice of seed disinfection in the case of one or more crops, this 
phase of the work has been selocted as a frameworkon which to build the 
discussions. 


Of course, discussions at this meeting will not be limited to the 
subject of seed treatment. In case you have some matter you will wish to 
bring up for discussion at this time, please communicate with Drv Ki Js 
Haskell, Secretary-Treasurer, American Phytopathological Society, Bureau 
pf Plant Industry, Washington, D. C., so that arrangements can be made 
with the chairman to make the best use of the time available. 


EXTENSION LITERATURE 


Since our last issue the following literature has reached this 
office from the States. 


Tilinois: 


Holbert, James R., Burlison, W. L., Koehler, B., Woodworth, C. Mo 
and Dungan, G. H., Corn root, stalk, and ear-rot diseases, and their 
control through seed selection and breeding. Univ. of Ill. Agr. Exp. 
Sta., Bul. 255 (In coop. with U. S. Dept.-of Agr.); 478 p. illus. 

August, 1924. 
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Appleman, CH, F Détaté sprouts as an index of seed value. 
Univ. of Md. Agr. Exp. Sta. Bul. 265; 258 p. illus. 


May, 1924, 


Jehle,'R. A., and Potts, S. F., Dusting and spraying of cantaloupes. A 
Univ. of Md., Agr. Exp. Sta. Bul. 263; 10 p. illus. { 
April, 1924. 


Jehle, R. Ae, ana Cory, Be. Bs, arate for control of diseases and — 
insects. of the apple. Univ. of Md., Agr. Exp. oie Bul. (262 
9p. illus. March, 1924. . 


Cory, EB. N., and Potts, S..F., The control of truck-crop af by 
dusting. Univ. of Md., Agr. Exp. Sta. Bul. 261; 34 p. illus. 


February, 1924. 


News notes, extension articles, or suggestion 1s with regard to subjects 
that might be profitably discussed in this news sheet should be addressed to: 


Fred ve tee 

Extension Pathologist, 

United States Department of Agriculture, 
bears D. C. | 
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